Inhibition of rho GTPases by RNA interference.
Selective down-modulation or silencing of individual members of the Rho-GTPase family is now practical using RNA interference. Transfection of mammalian cells with an individual siRNA duplex or siRNA pools can suppress expression of a specific isoform to understand its function. By adjusting the dose of siRNA, intermediate levels of suppression can be attained to test the biological role of different levels of a GTPase such as Rac. Nevertheless, there are significant potential pitfalls, including "off-target" effects of the siRNA on other genes. Besides demonstrating successful, noncytotoxic suppression of protein and activity levels of a specific GTPase, controls are essential to establish specificity. In this chapter, we provide methods for selective knockdown of expression by siRNA and confirmation of the effectiveness of Rho GTPase silencing, as well as descriptions and some examples of controls for specificity that include evaluations of dose-response, negative and positive controls, GTPase specificity, confirmation by using more than one siRNA for the same gene, rescue by a mutated siRNA-resistant cDNA encoding the target gene, and complementary supporting evidence. Selective silencing of specific Rho family GTPases should provide increasing insight into the regulatory and functional roles of each isoform in a wide variety of biological processes.